This study aimed to investigate the effects of social network propaganda on exchange rate and also exchange rate fluctuations on Iran economic growth. This study uses annual data to analyse the long-run and short-run relationship between variables for the period of 1993-2018. Data were collected from the Central Bank of Iran. The autoregressive distributive lag (ARDL) method proposed by Pesaran, Shin, and Smith (2001) was used. The results of long-run analysis show that a 1% increase in negative propaganda of social media about the exchange rate leads to a 3.8% decline in long-run economic growth. Also, a 1% increase in exchange rate fluctuations results in a 3.5% decrease in economic growth. Research findings also indicate negative short-run impacts of social networks on the excitement of the foreign exchange market and, ultimately, on economic growth.
Introduction
Economic growth is one of the main goals of policymaking and economic decision-making, which is influenced by various factors (Joshi, 2017) . In its latest report, named World Economic Outlook, the World Bank predicts that the Iranian economy grows 4.1% in 2018. In a report released 6 months ago, this international organisation predicted a 4% growth for the Iranian economy in 2018. At present, despite the withdrawal of the United States from the Joint Comprehensive Plan of Action (JCPOA), it forecasts a 0.1% rise of Iran's economic growth, increasing it to 4.1% in 2018. However, the World Bank in part of its report has stated that, although there is a lot of uncertainty about the final impact of the resumption of sanctions on Iran, these sanctions may reduce Iran's oil exports by several hundred thousand barrels per day (World Bank, 2018) . According to the report, average economic growth of Iran has reached 4.3% in 2017, but the Iranian economy has approached a recession with only 0.5% growth in the fall of last year. Iranian economic growth has been estimated as 16%, 4.2%, 4.6%, and 0.5% in the first, second, third and fourth quarters of 2017, respectively. The World Bank also predicts that Iran's economic growth will reach 4.2% in 2019.
The rate of economic growth reflects the rate of increase or decrease in gross domestic product (GDP) and, consequently, the rate of improvement or decline in the welfare of people (Lee & Lin, 2018) . In addition, indices such as unemployment and poverty are generally influenced by production and economic growth (Sasmal & Sasmal, 2016) , such that higher economic growth will reduce unemployment and poverty in long term (Akinboade & Kinfack, 2015) . Given the importance of production and economic growth in any society, a matter of concern for governments has always been to achieve higher production and greater economic growth (Almosabbeh & Almoree, 2018) .
The exchange rate is one of the economic variables most directly related to the foreign sector of the economy, which can pave the ground for economic growth more than any other variable (Jibrin, Jelilov, & Gayypov, 2017) . Economic growth is devoted to energy in global trade (Tamba, 2017; Wada, 2017) . The factors affecting economic growth can be generally enumerated as follows: natural resources (Bokpin, Mensah, & Asamoah, 2015) , capital concentration (Walheer, 2018) , production organisation (Magazzino, 2012) , technological advances (Zagorchev, Vasconcellos, & Bae, 2011) , exchange fluctuations (Blake & Weale, 1988) and inflation (AL-Omar, 2007) . negatively affected in the short and long terms and positively in the midterm by exchange rate changes (Obi, Oniore, & Nnadi, 2016) . In addition, trade balance of countries also suffers from a shock and fluctuation of exchange rate with a short break (Abayomi, Adepoju, & Aasa, 2017) . Exchange rate is known as one of the most important macroeconomic variables, whose changes largely affect economic variables such as growth and inflation (Charef & Ayachi, 2018) . Disturbance and fluctuation in the performance of this indicator reflect an imbalance in the economy (Katusiime, Agbola, & Shamsuddin, 2015) . Hence, an analysis of real exchange rate behaviour and the effect of its fluctuations in order to formulate policies for adjusting this index has always drawn the attention of experts and policy makers (Coric & Pugh, 2010) .
This study focuses on the important issue of exchange rate fluctuations in Iran economic growth. It seems that exchange rate fluctuations in Iran are also under the influence of social network propaganda. In order to investigate this important issue, this survey tries to study the exchange rate fluctuations in Iran under the impact of social network propaganda in both the long and short run using the autoregressive distributive lag (ARDL) approach.
Literature review

Economic growth
In simple terms, economic growth is an increase in the production of a country in a particular year compared to its level in the base year. At macro level, an increase in gross national product (GNP) or (GDP in relation to its base year level is considered to be the economic growth in the year under consideration (Rajewski, 1994; Simonis, 2011) . Amongst macroeconomic indices, GDP is of particular importance (Piontek et al., 2018; Purdy, 2016) as it is not only used in analyses and evaluations as the most important indicator of economic performance but also includes many other macroeconomic items (Williamson, 2016) . In addition to the production method, final cost methods and the share of production factors are the other two known methods for estimating GDP (Guégan & Rakotomarolahy, 2015) . The particular importance of this indicator is because of its direct relationship with the economic health of a country (Apostolov, 2013) . Besides, GDP can be a standard index of the general level of living status in a country (Crafts, 1997) , comparing the productivity of a country's economy versus other countries (En o, Henning, & Schön, 2014) , and accurate calculation of the inflation rate of a country's economy (Kuscevic, 2018) . Industrial growth and economic development are, to a great extent, related to the amount and level of efficient use of energy carriers, and, therefore, the largest contribution is of the variables. Then, it is very important to know the optimal lag length for the model. The Akaike information criterion (AIC) and Schwarz information criterion (SIC) are used in this study (Akaike, 1973; Schwarz, 1978) .
The ARDL method (Pesaran, Shin, & Smith, 2001 ) was used. The ARDL method is popular in small size samples because, as Pesaran et al. (2001) showed, it performs statistically better than traditional cointegration tests. Previous studies have shown that ARDL model is more beneficial than other techniques of cointegration because it permits the use of variables that become stationary without differentiation (I(0)) and those that become stationary after first differentiation I(1); it does not accept variables that become stationary after second differentiation (I(2)) (Puatwoe & Piabuo 2017, p.8) . Another advantage of this approach is that the model takes enough numbers of lags to capture data forming from a general to specific model (Barkhordari & Fatthai 2017; Laurenceson & Chai 2003; Olayungbo & Adediran 2017; ) . Moreover, error correction model (ECM) can be gained from ARDL through a simple linear transformation. ECM with a negative sign and significance ensures that the long-run relationship can be attained amongst the variables included in the model (Chaudhry, Mehmood, & Mehmood, 2013) . The ARDL bounds approach is applied in here using the following specified model:
( 2) where ∆ is the first difference operator, q is the optimal lag length, α 1 to α 6 represent the short-run dynamics, and β1 to β6 indicate long-run relationship. The null hypothesis of no cointegration amongst the variables in Eq. (2) is H0: α 1 = α 2 = α 3 = α 4 = α 5 = α 6 = 0 against the alternate hypothesis of no cointegration, H1: α 1 ≠ α 2 ≠ α 3 ≠ α 4 ≠ α 5 ≠ α 6 ≠ 0. The F-statistics of this test is then compared with that of critical values presented by Narayan (2005) . If a cointegration is established, then the following unrestricted ECM is estimated:
( 3) where q1, q2, q3, q4, q5 and q6 represent the optimal lag play an extensive role in political, social, cultural and economic transformations (Chierichetti, Lattanzi, & Panconesi, 2009; Doerr, Fouz, & Friedrich, 2012; Kwon, 2013) . The negative impact of rumours and hearsay circulating in the current world of social networks has shaped a vast nature of public opinion and brought about ever-increasing social, cultural, political and economic crises, as well as waning social capital (Sun, Liu, He, & Du, 2013) .
Methodology and model
This study uses annual data to analyse the relationship amongst social networks, exchange rate fluctuations and economic growth for the period of 1993-2018. The data have been collected from the Central Bank of Iran (www.cbi.ir). Only in the case of negative propaganda of social networks variable about the exchange rate, a ranking in the spectrum (1 = low effect of negative propaganda and 5 = high effect of negative propaganda) was used based on the average yearly scores of interviews with media experts by assigning a score to that year. In addition, interviews were accommodated with available statistics on the growth of using social networks in Iran.
On the basis of the previous studies about GDP, literature and data availability in Iran, the model is specified as:
where GDP is the gross domestic product (GDP) indicator used to measure economic growth (using 1993 year base price) FDI is the foreign direct investment defined as the logarithm of FDI entry in Iran at time t (million dollars) OIL is the total number of crude oil production and supply during each fiscal year (million Rials) UNER is the unemployment rate based on the official figures of the Central Bank of Iran ERF is the Exchange rate fluctuations calculated from the difference between the highest and lowest exchange rates during the fiscal year (million Rials) α is a constant and εt is the error term, whereas β1, β2, β4 and β5 are coefficients.
The first step in this study is unit root test. Checking the stationarity of a series is a prerequisite and important in doing or applying any econometric work. This research uses the augmented Dickey-Fuller (ADF) unit root test and Phillips-Perron (PP) unit roots test to observe the order of integration value for all the criteria. Lag 1 is optimal and smallest lag length for all criteria. The lag of this model is (1,0,0,0,0,0). After obtaining the information on the optimal lag length, Table 3 reports the results of the ARDL bounds tests approach to cointegration developed by Pesaran et al. (2001) . In fact, the critical value obtained from F-statistic is greater than those obtained at confidence levels of 1%, 2.5%, 5% and 10%, suggesting a cointegration between the research variables. Table 4 reports the results of the estimated ARDL length; λ is the speed of adjustment parameter; and EC represents error correction term derived from the long-run relationship given in Eq.
(3). Brown, Durbin, and Evans (1975) recommended two tests for variables stability. These tests are based on recursive residuals known as cumulative sum of recursive residuals (CUSUM) and cumulative sum of squares residuals (CUSUMSQ) tests. In this research, stability tests (CUSUM and CUSUMSQ) and serial correlation LM test are used for the goodness-of-fit model tests. Table 1 presents the results of the unit root test in which ERF and UNER are integrated to the order of I(0). SN, OIL and FDI are integrated to the order of I(1), whereas the GDP is integrated to the order of I(2). The ARDL approach to cointegration can be applied in this case.
Results
In the ARDL approach, it is necessary to determine the optimal lag length before the bound test. For this purpose, the AIC, SC, and Hannan-Quinn (HQ) information criterion are used in this study. Table 2 presents the results of these criteria. The lag length is chosen with the smallest critical Note: AIC, Akaike information criterion; SC, Schwarz information; HQ, Hannan-Quinn information criterion; * indicates lag order selected by the criterion. Source: Authors' calculations using the software Eviews 9.0. economic growth. In addition, FDI has had the highest effect on positive economic growth in both the short-and long-run models, necessitating paying more attention in Iran. Also, the moderating effect (SN * ERF) on the economic growth was assessed using an OLS regression. The results suggest that the impact of exchange rate fluctuations on the economic growth increases with the increasing negative social media propaganda about the exchange rate (t-statistic = 2.077, prob = 0.05). Diagnostic tests were investigated for LM serial correlation, normality test and heteroscedasticity. The empirical evidence shows that the short-run model seems to pass all the diagnostic tests. The evidence confirms that there is no autocorrelation or serial correlation and that the error term is normally distributed (all diagnostic tests prob > 0.05).
In addition, the AIC and SIC have a negative value, which is indicative of the stability test goodness for the proposed model (Figure 1) .
To assess the stability of the long-and short-run relationships between variables, the CUSUM and CUSUMSQ tests were applied at 5% significance level. When the CUSUM and CUSUMSQ lines lie in between the lines of the significance level, it shows that the model is stable (Brown et al., 1975) . In Figures 2 and 3 , the plots of the CUSUM and CUSUMSQ coefficients for long-run relationships. The results of long-run analysis reveal that a 1% increase in the negative propaganda of social media about the exchange rate leads to a 3.8% decline in long-run economic growth. This indicates the weaknesses in the financial systems of Iran affected by rumours and negative propaganda by social networks. Furthermore, a 1% increase in exchange rate fluctuations results in a 3.5% decline in the economic growth. The results also show that a 1% rise in FDI gives rise to a 5.1% increment in Iran's economic growth, which confirms that SN, ERF and FDI variable have the longrun relationship with economic growth as well as the long-run effects of these variables on GDP.
The ECM is used to verify the short-run relationship amongst the variables (Table 5 ). The negativity of ECM coefficient is the condition for the existence of a short-run relationship amongst variables. According to Table 5 , this is a negative coefficient and the short-run relationship amongst variables is investigated. The results presented in this table also indicate that SN, ERF and FDI variables have a significant short-run relationship with economic growth. This is greater than the long-run mode, in particular for negative social media propaganda about exchange rate fluctuations, indicating a higher short-run effect of negative propaganda on the excitement of foreign exchange market and, ultimately, on Note: Long-run relationship exists. Source: Authors' calculations using the software Eviews 9.0. Note: *, ** and *** represent 1%, 5% and 10%, respectively. Source: Authors' calculations using the software Eviews 9.0. Note: *, ** and *** represent 1%, 5% and 10%, respectively.
Source: Authors' calculations using the software Eviews 9.0. exchange rates will have a negative effect on inflation, and as a result, it will negatively affect the production sector in the long run. This is because a portion of imports belongs to intermediary goods that turn into final product after being imported to the country. Looking precisely at the research results points out that foreign investment can be the most important approach to economic growth promotion in Iran as a developing country. Unfortunately, this strategy has suffered from many problems due to economic sanctions in the recent years. From another point of view, exchange rate fluctuations are the worst sign for investment because of the resultant instability and ultimately lower investment rates. In the midterm, this set of factors will have a negative impact on the economic growth rate; hence, midterm exchange rate changes will not have favourable effects on the macroeconomic environment of Iran.
This empirical and longitudinal research is amongst the few studies conducted on the foreign exchange market and its fluctuations in Iran. In addition, the process of research implementation and using the ARDL approach can pave the ground for future research in this field. Recommendations for future research include developing the research model by incorporating other indices affecting economic growth and conducting new research on the continuation of exchange rate fluctuations in the country during 2019. Besides, the research suffers from limited access to financial data variables in Iran for years before 1993. Moreover, as this study focuses on the propaganda of social networks in Iran, the results may differ from those reported in other countries because various policies and cultures govern social networks in different societies; hence, the present results should be generalised with caution. do lie inside the critical boundaries of 5% significance level. Thus, there is empirical evidence to confirm the estimated coefficients of the ARDL cointegration model (1,0,0,0,0,0).
Discussion and conclusion
The results of the long-and short-run ARDL approaches show the effects of social media propaganda on economic indices in Iran. Moreover, the effect of exchange rate fluctuations on economic growth is tangible with increasing negative propaganda of social media about the exchange rate. In fact, the economic market of Iran has been negatively affected by social network rumours in the recent years, an important issue that indicates obvious weakness and vulnerability of the economic systems.
The research results suggest a greater effect of shortrun social network propaganda on economic growth index. In fact, customers are engaged in excited purchases under the impacts of rumours and inflammation made by social networks about fluctuations in the exchange market, which induces turbulence and increased demand in the market. The foreign exchange fluctuations in Iran during 2018 reflect the extent to which the market has been affected by the rise in the exchange rate in Iran.
Indeed, the worst negative effects of increasing exchange rate can be observed in the elevated inflation and declined production, which are considered a threat to the rate of economic growth (GDP). Yet, a more destructive factor than exchange rate growth in the economy is the continual fluctuations in prices that exacerbate economic instability. Specifically, by examining the Iranian market for the past few years, it can be argued that increasing 
